
rainfall occurring within lnrge w e a s  of light arid niodt>i*- 
ate rains. The best examples are found in the Gulf 
States and may be looked for in prtictically all seasons, 
although more comnlon in the cold than in the warm 
season. This uneven dist.ribution is common t o  lwt l i  
tropical and extra-t-ropical cyclones. 

The source of the moisturcs is, of coiicse? easy 1.0 tis. 
but the cause of the unexeii distrihntkm is not. so ensy 
to explain. It can not be due to siirfn.cc relief bccausr 
along the Gulf coast t,here is 110 siirfm*e rdirf worth 
mentioning. 

In  the absence of cloud or pilot-ballooii observ:itions 
it is not possible to determine the direction of the free- 
air winds over the regions of henvy minfnll, hut. tlere 
is every reason to believe t,hat they are from the Gulf. 
In  the cold season the air temperature at  3 km:level 
may be, and probably is, higher over t.hc Gulf than it is 
mer  the adjacent c0nt.inent.d area at  the same level. 
The warmer air would t-hen override the colder air and 
thus general precipitation would result. But would this 
be the case in tropic.al cyclones in which cxc.ellent est-tm- 

ar dist.rihut.ion of  precipitation may be 

in tropical cyclones. It ,would there ore be hazardous to 
place t.hem in the same category wit.h estra-tropicid 
cyclones. 

In the cn.se discussed by Mr. Seele , pilot-bdlon ob- 

‘snow storm show that southerly wmds prevailed up 
to 3 km. and higher over a large area extending from 
Texas northeastward to the Great Lakes. Thdt this 
presumably warm current from the sout,hw-est w w  

I; round les Of 0 Not ing is known of the tem erature distribution 

servations made in the rtfternoon of t i e clay before the 

8337&22-? 

unclerrun by a cold northerly current havinf it.s origin 
in t,he Lake Superior region appears to be t e explana- 
tion of t.ho hoary snowfall over Lower Michigan as 
shown in figure. . -- 

TORNADOES OF NOVEMBER 17, 1921, IN ARKANSAS. 

l3y W. (’. TIIcmox, Observer. . 
IWarther ihireau. Little Hock, Ark., Dec. 9. 101.1 

SYNOPSIS. 

Two ttwiidocts occtirreti in Arkamw during the lato afternoon and 
wcaiug of November 17. 192J. in which 11 people were killed, 39 or 
iiiore injiirccl, aud n c d y  8‘20.000 worth of property destroyed. The 
l i l ’ i l  1orii:th uclciirred in southern l?dk County and followed a west-east 
r.i:irw: tlw othcr, stnrting in Clark County, moved northeastward 
:imw Hot. Sprinp (lurinty hito the woutheaat edge of Garland Count 
I h i h  w r v  wry dmtrocti\v when touching the earth: fortunately t& 
iriiinrl cli~i id memy not to haw Iwn i n  contact with Dhc earth at all 
tiniw, hut lifted from plum 11) plaw. 

1’rucedi.ng and atfendi,i.fi uvather.-The morning weather 
111;ij) of No WIUbW 17 showed low pressure covering tlie 
Nississippi V:rlley i i n d  t . 1 ~  Southwrst., wit11 the principd 
cwitc~rs I,\-(~I- Illinois and iiortheastern Arizona; lugh 
~)rps?i II I V  (i\erl try t.he Cun n tl i rin inarit,inie provinces and 
t hr nwtlrwrstern border. ‘l’hr horizontal t.cm erature 
gr:iilii>flt WLS steep from Kansais to Arkansas an B Texas. 
I n  thc evening. t.tic1 map showed the Arizona LOW to have 
iric.reaaed in int,eiisit~-. It. wns centcrril over New 
.\le?ric!o. with t-t trough extending nort.hrast,\vard across 
.\ikansns to thc! Lnke,s, the HIGH in the Nort.hwest moving 
in  fluin the North I’tirific. The temperature gradient 
wntinuc?d st,c.ep. The pressure distribution, the marked 
diffrrcncc in t,emperature over a small area of the country, 
:inti t.hr location of the troll h, all combined, made a 

Probably two tornadoes.--While i t  is not absolutely 
certain that there were two t,oriiadoes in Arkansas dur- 
ing t.he dternoon nnd evening of November 17, the fact 
that the first daniagc ocwwred in Polk County near 
5:OO p. m. m d  the other did. not. occur until S:30 p. m. 
leads us t.o believe that t,he t.wo were se mate storms. 

southern Polk County and Clark County, so the two are 
mentioned se nratcly. 

The Polk 811cnty tornudo.---The first and only serious 
damage done by t,he tornado in Polk County occurred 
itbout 1 milt. w s t  of Wicks when the home of R. E. 
Weems was t.olally dest,royed and its eight occupants 
killed, their bodies bein strewn along the storm’s path, 
one bcing fully onc-had8 mile from the place where the 
IlC.)US(? stood. 

L7ark, Hot S p r i n p ,  Garland Cbunty tornado.-Startin 

moving in t i  northeastward direction ‘over a path varying 
in width from one-fourth to three-fourths m9el another 
bornado occurred which killed three people, injured 37, 
nnd did considerable pro erty damage. 

lumber citmp near De Gray to Lonsdale, but the direction 
of its movement and the time of its occurrence indicate 
that. it was one and the same storm. Like the one in 
Jolk County, the funnelshaped cloud touched the earth 
only occasionally, but lef t destruction wherever it 
t,ouched. 

The Gar onia Lumber C0.k lo g camp, near De 
was toin to shreds b the storm’s fury, onl splintered 

which the lumbermen nnd, their families lived. In this 

condition fnrornblc! for the B ormation of tornadoes in 
:irIiitnsns. 

So t,ritcc <Jf R destruc.tivc storm was P ound between 

in sec.. 31, Twp. 6 S., R. 20 W., in Clark County, an fi 

This tornado did not E ave a complete path from the 

Gray, Clar f County, was struck a Y out 8:30 p. m. and 

t.imben remaining o 9 the shacks and boar L g cars in 
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camp 1 woman was killed and 30 or more peo le were 

was blown down, of which a t  least a third will be a total 
loss. 

An unusual feature of the storm noted in this section 

injured. It is estimated that 2,000,000 feet o f timber 

&-3-/. s7 g. Tp++. 
G R E A T  ICE S T O R M  OF NOVEMBER 26-2Y Ih 

'MASSACHUSETTS.  

A shallow barometric deprcssion (30.10 inches) i-iowl- 
oped during the ni ht  of tho 36th-37th owr  the Atlantic. 
directly south o f  Nant.ucket. This depression \vi is  
formed in a bend of tho isobar of 30.20 iiiclies surrounding 
an anticyclone (30.50 inches) central over the mouth (-if 

the St. Lawrence. The grdients were therefow for 
northeast to north winds over New England, with rain 
and snow, depending upon the tcinperature. Thc 
northern HIQEI gave way somewhat during the 2i th ,  and 
by the morning of the 28th a large cyclone with central 
pressure 29.50 inches in southwestern Virginia occu ied 

%tlantic Jtates and the western portion of the Canadian 
maritime provinces. By this time the snow of trhe first. 
depression had changed t.0 rain, which was general from 
Virginia to the Mame coast, snow falling only in the 
interior of Maine. The Virginia cyclone moved north- 
eastward to the Stlantic south of New England by the 
morning of the 29th, and continued in IL course to the 
northeast over the Atlantic. So much for the weather 
maps during the stom eriod. The followin is uoted 

Boston, Mass.: 
The storm cauaed a enowfall of over 2 feet in northern Kee E ~ l m d ,  

and heavy rain with some snow in the southern portion of Eiew England. 
Over an area of perhaps 3,600 square miles, 60 milea weat and north 
from Boston, this heavy rain froze aa it fell for pr ta  of three days. 
mulling in the most severe ice storm within livlng memory. Hmii 
fell for m a y  h o w ,  with a temperature of 2 6 O  (F.) and a total precipi- 
tation of more than 3 inches of rain. 

Over this large area, chiefly in northeastern Mmxwhusetts, where 
the rain froze LW it fell, the damage robably exceeded t.hat of any 
starm on record in the erne territory. %e loss to telegraph, telephimc, 
and electric lighting companies ie estimated at over 6 million dnllrry, 
while more than 100,OOO trees were ruined. The value of. the 1utte.r i d  

W c u l t  to compute, but would probably reach 5 nr 10 llullion dullw+ 
more. The Im of this great number of beautiful trees in cities nnil 
towns is irreparable. 

ea occurred off the coast, the wind8 in the ice area 

. the chief came of the great damage. The weight on the wires is sail1 
to have been about 2 tom between telegraph p o h ,  2,700 of which 
polss fell on one rsilroad in the 80 milea mmedmtdy west of Boston. 
The area of destruction waa bounded on the north by the region where 
the preci 'tation waa entirely snow; and on the south and weat by the 
region w& the win did not. freeze. 

racticall the whole of t.he New England and Mi f; dlv 

from a letter t.o the e $. itor from Mr. Roya $ 3  Ro bins! 

while several 
did not exceed 3 f? milee per hour, so that the actual weight of ice MW 

Dr. C. F. Brooks and Mr. G. F. Howe, writing in the 
Bulletin qf the Ameriean dleteorological Society, give the 
following account of thcb storm as experienced at  
Worcester, Mass. : 
Even the "oldest inhabitant" admits the ice s t o ~  of Kovem-ber 26- 

29 was the worst that has been known in this section. The Ice and 
sleet which collected on Than ving Day were practically gone when 

Saturday morning the sky WBB covered mth  a thick, snowy. alto-etrstus 
cloud. Snow began to fall at 2 p. m. and continued heavily until 4:46 
p. m., when it changed to ram. The temperature of wet ~ ~ r f a c e ~  
remained below freezing and the rain froze. formin a crust on the mow. 
Sunday it rained till afternoon. when deet pf moderate rain fell 
intermittently. The temperature fell to 25" F. in the evening. About 
10 . m. it started to rain steadily. By Monday morning the ice which 
ha8formed on the trees was near1 an inch thick on exposed branches 
and many of the u per ones had troken off and fallen to t h ~  ground 
The rain continue$ all day Nonda with the rising north-northeast 
wind, and the temperature just berow freez' By 5 . m. it was 
dansrous to walk along thp street, 80 mangimbs a n f m r e s  w r e  

A wdd night followed. Sleet rattled and rain pattered and the 
ice-laden trees creaked continuously. With the pamay of each roaring 
gust, down crashed at  branches from trees. The ow clouds were 
intermittently lighte%y vivid green flashes from trolley wheels. A t  
daylight a thunderstorm with pmk flashes of IQhtning awakened the 
peo le to a scene of sad destruction. Pelting ram and sleet continued 
to 8nve by a t  high s pl"d The heavy rain which fell Monday night 
did not freeze as muc as that which fell previoudy, except where the 
wind waa unintewupCd, 88 the lowest tem erature waa 28. This water 
combined with a new fall of If inches o?sleet and the revioua ice, 
covered thorou hfares with 5 inches of slush and water. h e  thunder- 
storm on Tueday morning announced the a proach of the end. By 
Tuesday noon there waa hardly a tree that id not lost a t  least onc. 
@-sized branch. Ice on cxposrd ordinary insulated electric wires 
about one-fourth inch in dianietcr waa mow than 2 inches thick, and 
we- hed upward of 1.3 pounds per foot.' I t  was computed that ice 
on%e side of any dense, unbroken eve rpen  tree 50 feet high and on 
thc- average 20 feet wide would have wighed 5 tons. Large crew 
were kept bus keeping the main thoroughfares cleared of the debria. 
'Me hones, egctric lighta, telegraphe-everything WSB out of order. 
Whore lines of telephone and trolley olea were snapped a t  the base. 
cri pling both services. For da 's trofieys did not run in many places ant! trains were hours late, aa t i e  crews had to stop to remove poles 
from the track. Schools were cloeed and mail service w a ~  badly mter- 
rupted. Several people were injured by falling branches and ice, and 
a number of horses were killed. The damage in Worcester wae esti- 
mated at several hundred thousand dollars. 

The total precipitation which fell in the 76) hours of the storm was 
4.05 inches as collected in the rain gage on the roof of the main buildin 
(.'lark Universit . Of this, 0.28 WM melted snow. and about 1.k 
melted sleet. (Yn the followmg day, bright sunshine soon relieved 
unbroken branches of some of their load of ice, though not without first 

further damage to some trees by expanding the ice on over- 

of this ice storm  em^ to have been due to a 
large sup ly of cold air flowing ~~uthwards, and of warm air going 
northwar& above it. The cold mind at  the surface, aa is usual when 
sleet or ice stom occur, formed a barrier over which the warm wind 
had to rise. It w88 this rising and the coneequent cooling by expansion 
which reduced the vapor capcity of the wind aloft and thus roduced 
rainfall. The two currenta m this case were eurprieingly well fdanced. 
The temperature of the lower one did not rise enough above freezing 
to prevent the continued formation of ice, while the wind above, after 
the first fal l  of mow, remained continuousl EO much above free- 
that all the precipitation from it waa in the Lrm of rain. 
. I t  wm interestmg to note that the conditions which gave the big ice 
etorm here a l ~ o  caueed very severe ice storms in Oregon and Waallington 
on November 20 and 21. said to be the worst since 1916, and destroyed 
thoueands of orchard tws. 

the starm started. Friday was ?? rilliantly clear >dl late afternoon, and 

railing.. 

-A. J .  H .  
A N A L Y S I S  OF S U M M E R  P K E C l P l T A T i O N  A T  MOUNT 

IJy W. A MOORE and DONALD COHLETT. 
i f  o,:.neil l'dlcgv, 511. \ ernon. Iowa.) 

VERNON, IOWA. 

The following table gives the results of chemical 
analyses of rains which fell at Mount Vernon, Iowa, 
during the summer of 1921, in parts per million. 

1 A Iece oflce 95inchedlong whlch had fallem from an e l e c t 0  air0 on the m h  
side ofcoed Pond &e picked u An them of Dr. 11. It weighed uactly 1 paind 
The we was 1.R t6 2 inches thicg and 1.3 t%%che.s wide. 


